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Ipersensibilità di tipo II (mediata da anticorpi 
contro antigeni cellulari e tissutali ) 
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Ipersensibilità di tipo II nelle 
reazioni trasfusionali contro gli 
antigeni dei gruppi sanguigni: 



Antigeni del sistema AB0 
Antigeni del sistema Rh 



Blood Transfusions 



First transfusions in France, 1667 
Banned throughout Europe in 1669 

[Questioni How to do IV injections in 1600's?] 

ABO blood groups, Landsteiner, 1901 
Transfusion beccane practical, but stili risky 

Rh blood groups, Landsteiner, 1940 
Transfusions became much safer 




Karl Landsteiner 
1868-1943 

Nobel Prize in Physiology or Medicine 1930 
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Antigeni ABO dei gruppi sanguigni 




Sono carboidrati legati a 
proteine e lipidi della 
membrana cellulare, che sono 
sintetizzati da glicosil- 
transferasi polimorfiche, la 
cui attività varia in 
dipendenza dell'allele 
ereditato. 



ABO Genetics 
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ABO Blood Groups 
Landsteiner, 1909 

• 2 antigens (A/B) 

• 4 blood "types ", A, B, AB, O (varying frequencies) 

• Isohemagglutinins, 'naturai antibodies ", IgM 
Serum front type "A " agglutinate^ cells front "B " 

etc. (basis of "crossmatching ") 



F allure of ABO-Incompatible Transplant 
Recipient was type O, heartAung donor was type A. 

Victim of botched transplant declared 
dead 

Hospital: T/Ve very much regretthese tragic circumstances* 

Sund jy. Febtuary 23. 2003 Posted: 1 :36 PM EST (1836 OMT) 



DURHAM. North Carolina (CNN) -- 
Doctors at Duke University 
Hospital declared Jesica 
Santillan dead at 1:25 p.m. 
Saturday and removed her from a 
respirator soon after. The 17 
year-old girl had two heart and 
lung transplants this month. the 
first of which used organs with 
the wrong blood type. 




"As of approximately 5 p.m., she is no Family spokesman Mack Mahoney 
longer on a respirator," a hospital visrts Jesica Santillan. 17. in the hospital 

spokeswoman told CNN Santillan was ■*•* hel seconcltiansplant opeiation. 
declared dead by doctors after a series of 
tests determined she had no brain 
function, the hospital said in a statement 




r la determinazione dei 
ruppi sanguigni ABO 



Test di Coombs 
diretto 
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D Fleshandbones.com Roitt et al: Immunology 6E 



Altri antigeni dei gruppi sanguigni 



Five major blood group systems involved in transfusion 
reactions 





gene loci antigens 


phenotype 
frequencies j 


ABO 


1 A, B or 0 


A 42% 
B 8% 
AB 3% 
0 47% ! 




2 closely c Qr c 
linked loci: D or d 

ma i or E or e 
antigen=RhD 


RhD+ 85% 
RhD" 15% | 


Kell 


1 Kork 


K 9% 
k 91% 


Duffy 


1 Fy a , Fy b or Fy 


FyaFyb 46% 
Fy» 20% 
Fyb 34% 
Fy 0.1% 


MN 


1 M or N 


MM 28% 
MN 50% 
NN 22% 



Frequencies stated are for Caucasian populations: other 
populations have different gene frequencies 



Not ali blood groups are equally 
antigenic in transfusion reactions: 

-RhDevokes a stronger reaction 
In an incompatible recipient than 
the other Rhesus antigens; 

-Fy a is stronger than Fy b 
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Blood groups antigenic epitopes 



Erythrocyte blood group antigens 
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Blood group epitopes based on carbohydrate moieties , such as ABO and li (expressed 
on the precursor of the ABO polysaccaride), can appear on many different proteins , 

including Rh antigens. 

Antigens like Rhesus and Duffv are proteins , so the epitope appears only on one type of 
molecule. 



Rh 

Landsteiner and Wiener, 1940: 
RabbitAb against rhesus monkey RBC reacts 
with some, but not ali, human RBC (alleile) 

• Peptide complex, multiple known antigens 
Major Rh antigen is encoded by D locus 

Rh + (85%) vs. Rh" (15%) 
•[CO 2 gas channels?] 

• No isoagglutinins 

• IgG antibodies following sensitization 



Haemolytic disease of the newboi 



ERITROBLASTOSI FETALE 



L'antigene D (Rh 0 ) è di gran lunga il 
più immunogenotra gli antigeni del 
sistema Rh (CDE). 

La madre Rh- può immunizzarsi in 
seguito al trasferimento di antigene 
D durante il primo parto o il primo 
aborto. Ciò comporta rischio 
elevato di malattia emolitica per il 
feto Rh+ in caso di una seconda 
gravidanza (/e IgG passano la 
barriera placentare). 

E' pertanto necessario sapere se vi 
è compatibilità materno-fetale. 

La profilassi con immunoglobuline 
anti-D entro breve tempo dal primo 
parto riduce il rischio di 
incompatibilità materno fetale 
durante la seconda gravidanza. 




1. sensitization 




haemolytic disease of the newborn 




Per determinare se vi è 
compatibilità materno-fetale: 



Test di Coombs 
diretto e indiretto 



Coomb 's Test 
Use hemagglutination to detect: 

1) Antibody-coated RBC's (" Direct ") 

2) Aliti-RBC antibody in serum (" Indirect ") 

Olir example is far anti-Rh antibodies, but ibis assay 
may be used to detect antibodies to other RBC antigens. 



| Problem: Anti-Rh antibodies do n 
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Direct vs. Indirect Coomb 's Test 



Direct 



indirect 



tr-é 




agglutination 



patient's RBC + Coomb's Rg 



agglutination 



o ^ 

Rh + RBC + patient's serum + Coomb's Rg 
f J~- hlgG -\ anti-hlgG (Coomb's reagent =Rgj) 




Ipersensibilità di tipo II può essere meccanismo 
patogenetico di anemie emolitiche autoimmuni 



Some common autoimmune diseases classified by 
immunopathogenic mechanism 


Syndrome 


Autoantigen 


Consequence 


Type II antibody against cell-surface or matrix antigens 


Autoimmune 
hemolytic anemia 


Rh blood group antigens, 
1 antigen 


Destruction of red blood cells 
by complement and 
FcR + phagocytes, anemia 


Autoimmune 

thrombocytopenic purpura 


Platelet integrin 
Gpllb:llla 


Abnormal bleeding 
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L'ipersensibilità di tipo II può essere meccanismo 
patogenetico di altre malattie autoimmuni oltre alla anemie 
emolitiche 



TABLE 18-2 Examples of 


Diseases Caused by Celi- or Tissue-Specific Antibodies 


Distate Targai Anligen Mtchattsint of Distate Clintcopatfiologic M io l ons 




Erythrocyte inombrane proteins (Rh Opsonuation and phagocylosis o( Hemofysis. anemia 
blood group antigens, 1 antigeni erythrocytes, complement- 


thmmhorvToppnir purniim 














lung 




Streptococcal celi wall antigen antibody Inflammation. macrophage Myocarditis, arthrìtit 








TSH receptor Antìbody-mediated stimiilation of Hvpertbyfojdism 








Intnnsic factor ot gasine parietal cells Neutra! ization of intnnsic tactor; Abnormal erythropoiesis, anemia 





Diseases 



Syndrome 



Insulin-resisi 
(type 2 diab( 



Hypoglycem 




pituitary to shut down production 
of TSH, suppressing f urther thyroid 
hormone synthesis 





TSH production but have no effect 
on autoantibody production, which 




receptors 



glycemia 



nt itchy rash 



Diseases mediated by autoantibodies against cell-surface receptors 




Some common autoimmune diseases classified by 
immunoDathoaenic mechanism 




Consequence 



atrix antigens 



Destruction of red blood cells 
by complement and 
FcR + phagocytes, anemia 



Abnormal bleeding 



Glomerulonephritis, 
pulmonary hemorrhage 



Arthritis, 
myocarditis, 
late scarring of heart valves 
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Ipersensibilità di tipo III 
(mediata da immunocomplessi) 




Ipersensibilità di tipo IV 
(mediata da cellule o ritardata) 



Autoimmune diseases transferred across the 
placenta to the fetus and newborn infant 


Disease 


Autoantibody 


Symptom 


Myasthenia gravis 


Anti-acetylcholine 
receptor 


Muscle weakness 


Graves' disease 


Anti-thyroid-stimulating- 
hormone (TSH) receptor 


Hyperthyroidism 


Thrombocytopenic purpura 


Anti-platelet antibodies 


Bruising and hemorrhage 


Neonatal lupus rash 

and/or congenital heart block 


Anti-Ro antibodies 
Anti-La antibodies 


Photosensitive rash and/or 
bradycardia 


Pemphigus vulgaris 


Anti-desmoglein-3 


Blistering rash 



- 



Type IV 




T„2 cells 


CTL 


Soluble 


Soluble 


associateci 


Macrophage 


IgE production, 
eosinophil 

mastocytosis 




ytokines, cytotoxins 


cytotoxins, 
inflammatory mediators 




Allergie contact 
dermatite, 


Chronic asthma, 
chronic allergie 


Graft 
allergie 



T Cell-Mediated Diseases 

Specilicity ol Padiogenic T Cells 



Dn mediateci by T H 1 and T H 17 cytokine 



CTL-mediated killing of myocard 



Syndrome 




Autoantigen 


Consequence 


Type IV T-cell-mediated disease 


Type 1 diabetes 




p-cell destruction 


Rheumatoid arthritis 


Unknown synovial 
joint antigen 


Joint inflammation 
and destruction 


Multiple sclerosis 


Myelin basic protein, 

myelin oligodendrocyte 
glycoprotein 


muscle weakness, and 
other neurologica! symptoms 




Antigens of intestinal 






skin antigens 


formation of plaques 



The islets of Langerhans 
contain several celi types 
secreting distinct 
hormones. Each celi 
expresses different 
tissue-specific proteins 



In type 1 diabetes an 
effector T celi recognizes 
peptides from a (3-cell 
specific protein and 
kills the 0 celi 



Glucagon and 
somatostatin are sti 
produced by the a and 8 
cells, but no insulin 




Selective 
distruction of 
pancreatic p 
cells in type 1 
diabetes by 
CTLs 

recognizing 
the 

autoantigen 
produced by 
the cells 
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Delayed type hypersentivity disease (DTH) 



Skin DTH reaction 




Non-lgE-mediated allergie diseases 




Granulomatous inflammation 



Arthus reaction 
(type III hypersensitivity) 



Locally injected antigen 
in immune individuai 
with IgG antibody 


Locai immune-complex 
formation activates 
complement. C5a binds to 
and sensitizes the mast celi 
to respond to immune 
complexes 


Activation of FcyRIII on 
mast cells induces 
their degranulation 


Locai inflammation, 
increased fluid and protein 
release, phagocytosis, and 
blood vessel occlusion 
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Serum sickness, a classic example of a 
transientimmunecomplex-mediate syndrome 




Time 
(days) 



Type IV hypersensitivity reactions are mediated by 
antigen-specific effector T cells 


Syndrome 


Antigen 


Consequence 


Delayed-type 
hypersensitivity 


Proteins: 
Insect venom 
Mycobacterial proteins 
(tuberculin, lepromin) 


Locai skin swelling: 
Erythema 
Induration 
Cellular infiltrate 
Dermatitis 


Contact 

hypersensitivity 


Haptens: 
Pentadecacatechol (poison ivy) 
DNFB 
Small metal ions: 
Nickel 
Chromate 


Locai epidermal reaction: 
Erythema 
Cellular infiltrate 
Vesicles 
Intraepidermal abscesses 


Gluten-sensitive enteropathy 
(celiac disease) 


Gliadin 


Villous atrophy in small bowel 
Malabsorption 



Antigen is injected into 

subcutaneous tissue 
and processed by locai 
antigen-presenting cells 


A T H 1 effector celi 
recognizes antigen and 

releases cytokines, 
which act on vascular 
endothelium 


Recruitment of 
phagocytes and 
plasma to site of 
antigen injection 
causes visible lesion 
















o ° 




24-72 hours 


> 



6 



15/05/2012 



Antigen is processeci by tissue 
macrophages and stimulates T H 1 cells 






Peptides naturally 
produced from gluten 
do not bind to MHC 
class II molecules 



n enzyme, 
transglutaminase (tTG) 
modifies the peptides sa 
they now can bind to the 
MHC class II molecules 



The activated T cells c 
kill mucosal epithelial 
cells by binding Fas. 
They also secrete IFN-7, 
which activates the 
epithelial celi 




gluten-specific 
Tcell 



gluten-tTG 
complex 

0 




T-cell help 



anti-tTG antibodies 
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Gluten peptides 
activate mucosal 
epithelial cells to 
express MIC 
molecules 



•o 



Intraepithelial 
lymphocytes (lELs) 
express NKG2D, 
which binds to 
MIC molecules and 
activates the lELs 
to kill the 
epithelial celi 



v A/W 
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